I.
Introduction The gas turbine is a rotating internal combustion engine, which takes air from the atmosphere and compresses it to a higher pressure in an axial compressor (compressor section) and the compressed air flows into combustion chamber where fuel is admitted and ignited with the help of a spark plug. The products of combustion are used as a working fluid for developing power in the turbine section of the Gas Turbine. The thermodynamic cycle upon which a gas turbine works is called the Brayton Cycle. A schematic diagram of a single shaft, simple cycle gas turbine is shown in Fig.1 Air enters the compressor at point 1 of the schematic at ambient conditions. The air is compressed to a higher pressure in the compressor. Upon leaving the compressor, the air enters the combustion system at point 2, where fuel is injected and combustion takes place. The combustion process occurs at essentially at constant pressure. The combustion system is designed to provide mixing, dilution and cooling. Thus, by the time the combustion mixture leaves the combustion system and enters the turbine at point 3, it is at some mixed average temperature. In the turbine section of the Gas turbine, the energy of hot gases is converted into work. This conversion actually takes place in two steps. In the nozzle section of the turbine, the hot gases are expanded and thus a portion of the thermal energy is converted into kinetic energy. In the subsequent bucket section of the turbine, a portion of the kinetic energy is transferred to the rotating buckets and is converted to work. Fig. 2 shows Temperature-entropy (T-s) diagrams for the Brayton Cycle. In this project the material taken as ASTM A395.This specification covers standard requirements for ductile iron castings for pressure-retaining parts for use at elevated temperatures. Castings are classified by grades based on mechanical property requirements. These iron castings shall meet the specified values of tensile strength, yield strength, elongation and hardness. Chemical analysis shall be performed wherein the casting shall conform to the required chemical composition for carbon, silicon, and phosphorous. The material shall meet the required tensile properties, hardness, and microstructure. The iron casting shall undergo pressure test after machining. The thickness of any repaired section in relation to the size of the plug used shall be indicated. The minimum radius of repaired sections of cylinders or cones in relation to the size of plug used shall not exceed the prescribed limit. Other defective areas may also be repaired by plugging provided the minimum ligament between plugs in adjacent areas shall not be less than twice the distance from the nearest plug. Three Y-blocks shall be utilized as test coupons. The material shall undergo the following test methods: tension test, chemical analysis, yield strength test, and hardness test.
II. Methodology
The basic steps involved in solving CFD problem are as follows:  Geometry Modelling.  Grid generation.  Specification of boundary Conditions.  Selection of solver parameters and Convergence criteria  Results and post processing
Boundaryconditions Thermal analysis:
There is hot ambient inside the casing and relatively cold ambient outside, because of which there is a temperature gradient. This condition is taken care in the analysis by defining convection boundary conditions both on inside and outside of the casing. Kg/cm 2 is specified on inner surface of the casing, which is the maximum air pressure inside the turbine section at base load of the unit.
Material Properties:
The material of the casing is ASTM A 395. Following are the material properties.
Thermal:
Specific 
IV.
Conclusions  The present work enabled good insight into the heat transfer and stress aspects of turbine section casing of a 40 MW Gas Turbine. There are moderate stress margins available for allowing minor machining deviations or for increasing the operating parameters (subject to suitability of other components). 
